FES for abnormal movement of upper limb during walking in post-stroke subjects.
Hemiplegia can cause accidental falls, as the patients place their arms in front of their chests or next to the hips when they walk. This is due to limitations in the ability to swing their arms during walking. This study proposes a functional electrical stimulator approach in order to improve the foot drop and abnormal movement of the upper limbs during walking. The goal of this study is to verify the feasibility of improving the foot drop and arm swing problems of hemiplegic patients using electrical stimulators in a clinical trial. The present study utilizes a functional electrical stimulator found on the market. The stimulator is controlling the gait and arm swing of the patient while the patient is walking. It can help him or her restore regular gait cycles and arm swings. The FES device can also train the patient to walk safely and regain control of his or her arm swing. After the four-week training, the subjects had to walk 10 meters without the FES system. The step length, step time, and joint goniograms were recorded in order to determine whether there was any improvement. After the four-week training was concluded, the three post-stroke patients showed an improvement in arm swing angle when walking. The improvement was found to be 7.16% in the first patient, 43.06% in the second, and 54.66% in the third. These results are all statistically significant. The t-test had a p-value 0.012 (p< 0.05), which demonstrated that the method used in the present study had the potential to significantly improve the arm swing of post-stroke patients. The present study showed that a traditional foot drop functional electrical stimulator providing stimulation also to the patient's upper limbs, while being triggered by a foot switch under his or her heel, can help the patient to swing the arms and reduce the foot drop. The method has significant effect on traditional foot drop therapy. The subjects' high degree of acceptance and willingness to commit to long-term use showed that the method is indeed worthy of further research.